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Publication Title: 

RESIN-ENCAPSULATE SEMICONDUCTOR DEVICE AND ITS 
MANUFACTURE 



Abstract: 

PROBLEM TO BE SOLVED: To provide a very thin resin-encapsulated 
semiconductor device and a manufacturing method thereof. 

SOLUTION: A resin-encapsulated semiconductor device is equipped with a lead 
frame consisting of signal connection leads 12, a die pad 13, and suspension 
leads. A semiconductor chip 15 is bonded to the die pad 13 with an adhesive 
agent, the electrode pads of the semiconductor chip 15 are electrically connected 
to the signal connection leads 12 with metal fine wires 16, and these members 
are encapsulated in a encapsulating resin 17. The surfaces of the signal 
connection leads 12 and the die pad 13 are subjected to half-etching or the like, 
and an inner square 12a is provided to the signal connection leads 12 
respectively. The outer top side and underside of the signal connection lead 12 
are exposed through the encapsulating resin 17. All the resin-encapsulated 
semiconductor device is equal to the signal connection lead 12 in thickness, so 
that the semiconductor device becomes extremely thin. 
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U 121 OKfcwctitMieillil 7 LTffi 

[ 0 0 5 2 ] II 1 0 iZTjk-fX o *9UI0B!BaaMHf 
itM^NSftSSSli, flWfcWfly-Kl 2fc, 
•yTSr^'tl./c^r'f A' y H l 3 1 . n-* 
H 1 3 fcsHfrf* fc*>*)8 0 U - H b frhtah <)- H7 

fll-WaWU-Hl 2(9 
±MiaiTFElHckt flHHMBBy- H 1 2<Ort*S 
12a*<»<^SJ:dtgll^iji»t^itTv^. ifc, 

HI 3aiWJ-H (H^-ti-f) (i. 
^ffl U - H 1 2<nmW> 1 2 a i: n tW-^ttth X o 

+ v71 5tfmMlz£>om&Z1xX}5*). ^mf*f-y 
7* 1 5 COW < y H ( 0*tf-f ) fc @-9ttiAJg y - H 1 

2Wimi2aL0)±mbii* ±mfflmi6iz£*)mi 
tmswizmmztix^i. zlx. m^mmo-v 

12, ^a'./K13, aOU-H, 7^15 
ai^AWtKl 6(i. »ihWnil 7rtfcffifc3*vcn 
1). fc«U «*««ffly-Fl 2<OPW5r«l 2a*(fe 

UTti o . sKoas^Twnw 1 8 1 ixmmrt x o 
m&ztix^h. 

[0053] zcoxoiz. m^mmiv-vi 2<?>±m 

0. mxmm<?>®m±m*m#mw.zm-tizb 
a*?*. mm®&<7)fo±.zmz> zbtfx-zz. ttz. 0 

1 8c^tJ:3tc. hi OC^-ffSilSr^-f &;^ > •y?-- 
:;ffc£^»iU #A- 7 ^--v«scr)fl#^ffly-H 1 2 

[ 0 0 5 4 ] 4fc . *9dt»flS(c^£ffllli»ihM¥3l» 
SBCtJlvrU. |HjtWI!J-F 1 2*>rt;(r«l 2 a 
*TO < J: 3 'J - H 1 2 <7}±BS{iatrF 

BilIKgUbMR»t<!>*lT^4Ci:-C. *»*f-y7"l 5 



2 aOT^rffllt tft±ffl)ii 1 7 tffr&t& ZtlZ**). 

m i tonis^swigisj: o t> ti^jgt^B y - k 1 2 ic*f 

h. zlx. ®m-htm*.-tizkx\ nmmi it 
yj^ v h 1 3tco®mitfift±.Tticox\ m%?MR 

frbnfcft^W&tWkXimiZbtfX'* . 

[0055] $^tc, flmMMffl , J-K12«>M#(Ctt 
^m«i i i: : 5rl»T'>^-y-HA i »4li-r, fslr 
-U-H(CfflSi- 4<i^«S«y-H 1 2<OT»jWK» 

i 1 3E> { Ti S . t tc . ^S5«ffi 1 8 tfff jhttlB 1 7 cOffi 

^MMZtLX^&ZbGftl. Itztf^X . zi^mts 
182:^*4^^^ LTfflV^^t*<X'#. 
36«^^S<©«:ftfc7MinMi 1 8 fcUXrtttf-;kfcft 

H 1 2C0TSO4 0?h95«ffil 8cOTffl{c{i»<'J^' 

[00 56] *H»®tfcV^T. fl^tg^ffl'J 
-HI 2<0T«(i^1*Lt»±ffil!il 7cOTffiJ:*)tT 

1 2cO±a5^^±ffi8l 1 7<r)±MX 0 t±^(c3§ai$ii: 

r. ^uw&bLxw^^hzb^mx-hh. hi 

Mi. «^«Wffly-h*l 2<0T«at^±«*»±llflfi 

[0057] itz. H 1 OCS^tttlll-C, ¥iStt^y7- 
1 5 «Ht9 iHXffi 'J — H 1 2 n' y 7%: t*2r ^ UT 7 y 

H 1 3-^ffiO y — H* i! 5r<Tt)J:V'». 
[0 0 58] -ICfs 01 OtCfcV^TIi. fi^tggsffl'J 
-HI 2<7)«Offl^c0ia^<i ; tB&$ilTV^|,*^ ico 

ft^fg^ffl d — h 1 2 coffijtcow bix. ±.m 1 
[ o o 5 9 ] ac. *mmm<?>®m±2i ! mm& 

1 1-01 5li. *HJfe».«cy)©lltS±S¥«*SBcO 

[ 0 0 6 0 ] t-T . 0 1 1 fcijrf xg-e, ft^tg^ffl 'J 
- H 1 2 1 . vTttft-f&tcthnyj ^ v H 

1 3 1 A>ixT ^ s 'j - h 7 1^- a 2 o imxt 
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ft. 0+, 94 *t Fl 3J±fflOU-Hfc:J:-»"Cil*S 
irC^fttf, no y-Ktt^BWfclSWvarv*:*)*: 
HSS#iTirVflrv^. ft^Jg^ffly-F 1 2<mH 

fiPHtttlB U - H 1 2<om» 12a, B 0 'J - F 
fttfTW^vFl 3^±B»!IRtfTBWi. 
-7Xyf-$*lT^ft. «#«8WJy-Hl 
2^±HflBatn r ffiffllfcttR*3& t »*$*».. ^A- 7 F 

1 3fcifi«ff*W*^)»^rt*»l 2a*W<^rO> 
ft. ^4^-yFl 3&tfB9y-F<9l?A»i, ft 
#«affl'J-Hl 2<0rt*»l 2akRt«*i:*->T 
i^ft. $rt$. fflS-f fty-F7U-A2 0Ji. fflflg&jt 

y-H7W-AT*ft. 

[ 0 0 6 1 ] ttz , *H*«°.(Ci3(tft y - F 7 1^-A 

2 011. I(Cu) WM<n?\/-MzftLX. THM-y 
*tLX-»jT)V (N i ) Jf#, ^tfXtfcy^v^A 

( P d ) Jf ft±JI(cilR0>ft (Au) 
^ y * Sflfc 3 -y 'J - F 7 1'- AT 

ftft. fcfc'U m (Cu)»K:U2Tn^ 

A(Pd),f (Au) -y ***figSivC 

l»vCiJ:<. §<o£, rt^-f Li3/I*-y*T'&<T 

[ 0 0 6 2 ] 0 1 2 C^ISf . fflSLfc 'J - 
H7P-A2 0<0^/N*-/H1 3±K***f-)'7 , l 5 

Xfiii. ^fc^ft^tfyFXg-Cftft. $rfc. #31* 

* -y 7 1 5 -r ft m 1 1 x a y - f 7 u - a ten 
am, MitfTAB^-r. a«Srfflv>Tt«tv\ 

[0063] -eLT, 013 t^riST. /-f^vF 
1 3±fc«£U:¥**f"y7 , l 5«ti^-» F (0?k 
tf"f ) fc«9«8JB 'J -H 1 2<?)m& 1 2 a t ££Jg 
*W16fc:J: 1 5«SlWfc:»£-r*. iOlStt, o*>t9> 
ftV^-.-KyFIfTCftft. £*B8fcl/CH. 7* 

s^ahhr, & (Au) &%t'zm3.MW.ixm^z> 
zttfx'$z>. ttz. *m»i- v7i5t mqwaim y 

- F 1 2 k<9©KW3:S««. 1 6 ZiYlXX 

ZKrtyrzzzitix'ittoXLX^. 

[0064] 014 iZ^-fxmX\ 'J-F7U- 
A*W4/<*F1 3±C4^f*^-y7'l 5*«*S*ufe 
«©T\ fifKUffl'J-H 1 2<0»Mjtf-72 1 
£Bi9ttttft. 

[0065] itf5tt±f— 7*2 Hi, NKS^Mffly 
— F 1 20«ffilitfflB§MjhB#{c^±Si!i^llID3i^^ 

v > j: 3 ct ft 7 flwrtsaw s*3t Stfft !ty><?) t> nx 

AO. i^ihx-r2 1«SPfttJ:or. 

'J-F 1 2W»ffi{c»<y* { ^?ixft05-K±tft 

£ C<0*J±r-T2 Hi. ^'Jxfl/yf 



*'.M$F. #y#-;K*-Ffrk*£± 
l£#k-tftt!]i£'<-7.k Urr-TTft D . MW: 
ft«£Sfc:§ia*t£ k **T# , i fclflltSf jktffciittft 
iSSS^tK^ftft icOTftfttf S.W *m&BBX 
ii. ^yx^-vyrW77^-h^±B£^i:UcT-7' 
Jf^(45 0 [jum] kLfc. 

[ 0 0 6 6 ] ace, 0 1 5izjj?timx\ ^m^-vr 
H7u-A*^rtcrartt. fcSAtc&jhtttti 7$: 

aua^ttfBitihSffa. ftftv^i. ^rttWitr 

-7*2 izmttmzbi>*smx'$>h. £**« 
«afflu- k 1 2<vsmmiz8±mm 7#iii9&i* 
v > i a c . ^st- y - h 7 u-A«o^#fiseffl y - k 1 

[0067] ftf»(C. [I^ti^ffl y — F 1 2 c7)Sffi(Cte 
ftLJtMitf— 7*2 1 St-;U3r7{ci mikth. z 

nizx 0 . mmmm y - f 1 2 OTau<o**^fih»iB 

F 1 2<Wt$mt&Vm\ 7<0«8ffifc^{J{3'|ai-ffiC 

^rftckatcfljygi-r^t^iy, 0iot^t«td^m 

[0068] 4^tfe^jB<o»@^(= J: ft , ft-ttS^ 
ffl 'J - F 1 2«-»0*3&«Sil:fflli 1 7 cOKffiiAx^tti 
L. ^mffil8tLT«fig-tftfcfct>(c. *4ntY 

1 3<OT*ttt±^J&l 7*«L-C^ft^|g^jhS^ 
«ff^8«r SfttOefrt ft - k * J T# ft . 

[0069] L*>i, , ^mmm^m&jjmizx ft t . 

tfK*f jhlS<0l»tcW«^«ffl 'J - F 1 2<r>mz 
$i±T-T2 1 S-ft!i#tT^ft£7)X% Jtihtttffil 7*5ff 
■^fg^ffl y - F 1 2 coSBfflStHI »3 iiO £ k < . 
S5«@ 1 8 k ft fl^ft^ffl 'J - F 1 2 £7)*ffltC«iffl|g 
A*y^±Ji^rV\ L^* { ->T. (t-^ftaW'J-HtfDT 
O £ Hffl § ^ ft fi£* cy)^Bt$JihM*S[*^a^M3t*-ffi 
cort < . ftfflUk 1 8±tJgfi£$it^»<y 5r^>r 
-/ F^rk'KJ: ->XM&-t&>£m&\\ 

i/zx-ox. ®mm±m*mwmwcoa&xmizm$>i. 
vhzifizx&miiz'vjmixmizti^x&thtizti 

<0ft-?yiy-F7U-A<7)-7'} r /U (N i ) , 

a ( p d ) , ^ ( au ) %b'cr>&m* "/*mmwti*? 
k:*>»tft#±WHW7*y ^ -y^f a^raifc** . 

[0 070] ^rfe, •^^-i'-S/'x-y MciftWIiAU 
lS*W^tc£^k^ft*\ W±r-7'2 1 Srtefttft 



(9) 



fifflPP 1 1-307675 



■WtfciO. ?-^i7hWi^t, *-y 
Ay#|g£-$-£ L/Ct, ffiftTfSV^Ii^' 

fltf* t fc i t3ftJR»t* Wf. A4tttUB 'J - F 1 2 

1 2 cog® t M±mm 1 7 cosffii: <nmz\mmtfB&L 
1 7 wjR8*»fe5giB l tifflk t**). m^mmm y - f 

-7*2 l<7)/?A£5 0jumi:LT^I>c9T\ 5§tii*5r^] 
iHr2Ox£mS0EC"CS*. ■I^-pt;:, H±f—T2 

i on&oisstcj: o-cnsw 1 8tf5ft±atiig*»fe« 

Haj*£ia3E*fctt#-C'#!>. ico^tJi, mil 
8<ox ? y ft £ ^Sihx-r 2 i a**att£«> 
AT*3yha-/kt*#. g'Mx^>h'3}-7ft$ftf:ny 

-C*W*j«"C**. <r^Sihr-7-2 lOHWi. 10 
[00 7 2] fflV>&flit-f-7'2 ncovvHi, 

[0073] tztzt. ±mm i nmm&Bizti^x , & 

8<7)X7>-F:t7ft$£fflgLTi,i:<. PH^tf. x? 
yF*7ft-££li(5' r 0 j in-f^-Ik iTOg?**. 

[0074] (m3commmm) mz. mwrnmrn 

®2c7)»fi^©tCfcftSlll 0^-r^tPItX'fcl. 

[ 0 0 7 5 ] 0 1 6 iZ^tX 0 iz , 44tffc£S?)fflBI& 
jJ^WWMSWi. tt#S«JI! 'J - F 1 2 1 , 
v7£3im-ht:W)y4'iv F 1 3k , *<7W>f 
F 1 3 S fctf>*>8 0 U - F t 'J - F 7 

u-AtfliiTv^. zzx\ m^mmv-vi 2<n 
mmmrmmtei.. m^wm y - f 1 2<nmm 

1 2 a#?I< $:& J: 3 fcSMtffWtfcfl-C^i . * L 



Si^f ) b SfSiffl 'J - H 1 2 ^iTOS 1 2 a <7)±M 

-tt-C. fi^Saiffly-Hl 2. ^^••yh'13. 
S9U-F. ^*f-/71 5JkX/&JKmi 6\t, M 

ik®!Hi7mz$t±ztix^&. tztn. mqwum 1 ) 

- H 1 2^rt*315 1 2 a £BfKStfh7)Tg|5li, ^ih^lM 

1 7 cote «k o t r* izmta ix fc o . ; ^aww^a 

r'f ^ •/ H 1 3iOT35t^±ffllii 1 7<7)~fWii. 0 tT* 
fc^ajLTfcO, -KWf-y HI 3<7)TffiS:-71f-# 

[00 76 3 ^XWBSTtt, r-f ^*-y H 1 3cOJ?^(i 
fS# y — H 1 2 cort^gB 1 2 ^aMMz^affU 

y - f 1 2 *jsbj&> vn-7x >y j-r&mz , 

^ffl*»4>oyN-7x./f-to^fc:(i^y\*-y F l 3 tl«|Wr 
fcys-7x >y^$iis J: 3 Kl/Cfc#, 8ffl*^cy>yN- 
7X-y^-<!0|gt(i^ J 'N , -y F 1 3SrVX7t'S-oTfc< 

^ttcj:'). ^<?)«ka^ffi)t* { iiii-ri». soy 

- FUH^SiiTV^rV^ S 0 y-FW-f^ y F 1 
3t3t5^*-tS«taKLTtJ:^L. fBOy-F 
y - F 1 2 (ntt® 1 2 a b IS] 

[0077] ^coi -3 fc, ff'9«MfflU- H l 2(7)±ffi 
RtfTiB<05R*S: »±WHi 1 7 frfcHaiS** C t K J: 

tfx-%, mm®8ie)ft±zmz>zbtfx'%z. ttz.a 
^mm y — f 1 2 (DTmm±m^ nx*) i>TUiz 
mta^xa<ztx\ ±hm 2 emmmx-mw uc 

i. 0 $ i b tfX-% Z> . 

[0078] JOiT . *HiSJB@i= J: S k . ^-f ^-y F 
1 30Tffi2r*tjtffllil 7WTffiJ: 0 fcT*t=5St}S* 
•Cfc<>I ( !:^J: , 5, JWK^^ftnJtttlllif*jlJ!*W* 
^S$-f#l»-i:* { -C-#l.. 

[00 79] H18^-TJ:5(Cs 016t:^t 
flfiftSrirr ^- 5^»fc4*WfcWI t , #^'-y 7 

X^.y7«jtS:*-fS^lft:SIBS:fll)St 
hZthX'Zh. 

[0080] xmimmzti^x. ammmv 

- F 1 2 OT»4*r L t ftjhWIIg 1 7 cr>Tffi£ 0 t»T 
*t«ajS**ifi9Ri«:Vi. flHHBIMiy-Kl 
2<o±gi5^«±8l)iil 7<o±iBJ: 0t±*fc:S8ajS-«i: 

fc, e#*«ffly-H 1 2«Ta5s.ix±a5$-tf±ffiiii 
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[0081] *fc, 111 6 iz^-rmx\ *mfti- -> ~r 

1 5*WHH»B'J-F 1 2tC^Vr^fc'S:^tt7U 

H 1 3 ^ffi 0 U- H**fif< X t> <tv\ 

[00822 ult, 0l6fcfcwCli. ff-94MM'J 
-HI 2<O$HgP<OflKt<JD0^i«8S$iX-CV^* s . 
ft^WSKffl 'J — K 1 2 CDfiSit^Wfc LT . JJE* 1 <0H 
WB«<o#ftft0!fc:fli*flBiS-e^4 * SUM"* - 1 

[0083] ^nm^KitJisi^NiflEiai^aGft 
*acov ^T«K^*««-r * jjejb 2 <nm.mm 
izmtiB&fj&uwNaKhh. -ttcb-h. 01 1 

KfcftS 'J - H 7 U-A 2 0 4><0/>f ^ 7 H 1 3<OH» 
m< L. HI 4C*tlS-C. <i-f««ffly-K 1 2 
<7)Tffi/i'ttT*^< y H 1 3<?)THKt>£iitr-7' 
2l*flMt$HfCi5WSU:v\ 

[0084] ( m 4 <7)Hitfe»s > &c . %a commmm 

IZ^X. 01 li&KkLtctfhWftth. 01 7£^ 

mm y - h 1 2 1 . ••/ r * s fcft^r 

-f^v H 1 3k. -ecor-f * 7K13 SrSS^S^yxO 
»9 l J-Hk36»4> ! 5:4y-H7P-A«rfflliTV^. i 

zx\ m®mmv-vi2<7)Tffimizii. tm%tm 

y-H 1 2<7)?tttPl 2a*<jS<&£ < }: 3(CJBS«cft(t 

1 5**«3WWtcJ: Oft^SfiTfeO. **ftf7ri 5 
cotffi^-y H (li«f) fcfl»MIWiy-F 1 2cOrt 
#»1 2atf)±B[i:H:, #JS*ffllSl 6tcJ:»)5^fc«JR 
W£««3ivO**. *LT. ffi^SNSlffly-Hl 2, 
^^•y h 1 3 , so y— H. *m&i- yZT 1 5&tf£ 
1111 6«. ftihttlttl 7rtfc»ib3*iTH*. tfi 
U fi^««ffly-H12<0rt*»l 2a*(fe<»4W) 

tz % xmtmmx'iz. h i 3*>ff*tt^s« 

ffl'J - H 1 1 2 atf)JS*fc*<iO±Stf>W*£ 

jo»L^a»t;*L<^oTv^. 04 o. m^Jfettffl 

y-H 1 2*WffiA»feA-7Xvf-r4|gfe:. KS£><9 
(r»\-yj.-/^-<nmz\i.y^n-/ H 1 3 i|3|B&;:M-7 

<0Bfctt^/<-y HI 3^-7^^T-S->Tt3<^ktJ: 

jSSfiTWSrVV*. ffiOy-HW-f^yHl 3fcHfc 

tUB y - H 1 2<0rt*« 1 2 a fc H tWASrW-TI. X o 
izlxi>Xi\ 

[0085] zzx\ *mMBB£i&&mmt]kgi : m 

f*§SH<Z>8f8U. ftjtltiill 7cD4"^^)±ffi^«ifi^ 

y — h 1 2 <n±mx o tJtsrtcseas u^asb 1 1 

a *Wt fcflT ^ I ttlhffiBi 1 7 c^^cOTffii 

tut. -eoflgp i 7 abvtews&m&oem 1 7 b # 



imhi\x^&&X'hh. 

[0086] Z<7)£d%mmmZ.Ztlz£>9. 019 
£*rt X o y - H 1 2 B± 

xz&. 

I 0 0 8 7 ] #HM9$Sfc:fcVvC. <I-9j£8ffl>J 

— H 1 2 ^TgP^^it^fli 1 7 <7)T®J: 0 i TJjizmm 

[ 0 0 8 8 ] 4fc, 0 1 7 (Cjj*t#»T. ¥z£fr^- y 7 
1 5jW3*tt«Jfly-Kl 2tC/N'y7^k'S-^tT7'J 
•y7-^>y7^$nT^Tt)J:V>. ^-(7)^. ^A'y 
HI 3^S0y-H*^<rtJ:V\ 
[0 089] ZZX\ Hl7{cj3V^U. fl^Jg^ffl'J 

— H 1 2<7)W§B<7)fflji«O0^{i*B&§fL'rv^*\ ceo 
(t-tJg^ffl 'J - H 1 2 £7)tSjtc7)Mk LT . xlSSS 1 cOH 

mmn&mmizi&hffi&iznz tmmt z t*< 

[0090] #«E»$BgtM¥$ft§S!?)ii^ 

»tt*. &ibffllil7<7)£i&17a, D0»17b^)«tt 
C»dJ;3tcLTfc<CktJ;y. 01 7(c^-T«jt5r 

[009 1] 

(cfcv^T. fi-tfi^ffly-Hco±fflat/TBS-*t±eJi§ 
*^saj$-^s x o iz lkv>x\ rniitm*mmnm<v 

X'Zh. 

[0i] *^bjct)S i <^mmm^m^\tm^m 
ttm.<rm±mmmi ixm- mmmx-h h . 

[02 ] **hj§*>js 1 <^aB&ffi(cffi&WI)i»jhS¥9 

[03 ] i nmmmom 1 <oji*MtcfiR4«-9«NK 

« y - Hc7)¥ffi0. iEffi0st>'iJffi0-r-j)i» . 

[04 ] w,i em&mm 1 <oft«cB»«w«K»* 

y - HOjSHBEI-C* s . 

[05 ] jR i (DmmBBcom2cr>mmiz{%z>m^m 
ffl y — h OTM0 , iEffi0stA'iiffi0 x-h h . 
[06 ] m i cvmmBB<7)m2commcv3cmttz&& 
mmm y - K<osMaa-c*6 . 
[07 ] $ i cr>mmmm<om3nmmizi%mmm 

[08] S?l^Hte^fficO® 4^M^|.fl^-^ 
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m 0 - h wm® , jEmmmmmmx-h & . 

i m 9 ] m i vmmmwm s <r>mm\zvk s m\m 

[0i o] ^wncv^nmmBBizmmmtem* 
mmmm±mifet:7m i x^-trnmrnx-h & . 
[urn r&2<r)mmmm<r>®m®m.*mwm.<nm 

mmx-hh. 

[Hi 2] m2comtmm<D®m%m*mftmcom 
m&yfitwmmx'hh. 

[013] m2(Dmmmm<omm±m^m»mmm 
&mizm&&mwm%tfi? hum^tmrnrnx- 

[014] %2<vmmBBmmm±m*m&mmm 

iM^-tmwmx'hh. 

[015] m2<vmtmBmmiikm*mfom.<7)m 
mTmzmmmti±xm£*tm®mx'&& . 

[016] *%BBcoS3coHSS®®^^^,^llg«±^ 

[017] *%wcr>w,4<r)mmmi l z\%h®mt&3i* 



[0i8] *mnm i commmizmmm 
mx-hh. 

[0i9] *%.wcn>®4mMBmmmm±m* 
m%mMWLMmm Ltz^nmmm®wmx°h 

[02 0] Wh<^MW.z>)\nmm-^-$h 54 TO® 
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